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STATUS OF CLAIMS 
Claims 1-47 were originally presented in the filing of the present application, Application 
No. 10/035,351. Claims 1-47 are pending. Claims 7, 9, 10, 13, 14, 17, 20, 23, 25, 27, 33, and 42 
were Amended in a Response to a Non-Final Office Action (this Response was mailed on 
September 22, 2003). Claims 1-6, 8, 1 1-12, 15-16, 18-19, 21-22, 24, 26, 28-32, 34-41, and 43- 
47 are pending as originally filed. All pending claims are shown in the Appendix hereto. 



STATUS OF AMENDMENTS 
No amendments or responses were filed subsequent to the final rejection dated May 6, 

2004. 

EXAMINER INTERVIEW 
A telephone interview was conducted with Examiner Hung T. Vy on July 13, 2004. 
During the course of the telephone interview, the present invention, the pending claims, and the 
Algots reference were generally discussed. No consensus or agreement was reached with respect 
to the pending claims. Examiner Vy asked that, for sake of clarity, the basic arguments be 
presented in this appeal brief to facilitate further understanding and consideration. Applicants 
appreciate the Examiner's helpful suggestion, and have included the appropriate arguments 
herein. 

BRIEF SUMMARY 

In the operation of laser systems it has been found that the wavelength and bandwidth of 
an output laser beam can vary depending on the operating conditions of the laser. Laser systems 
such as excimer laser systems can include a planar diffraction grating within the laser resonator 
cavity for providing wavelength dispersion and for narrowing the bandwidth of the laser 
oscillation. To increase the resolution of the grating, a beam expander can be used to reduce the 
beam divergence. Even when a beam expander is used, however, the wavefront of the beam that 
is incident upon the grating is generally non-planar. Such a non-linear or curved wavefront 
results in a broader spectral linewidth or bandwidth due to the fact that different portions of the 
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non-planar wavefront strike the grating at different angles. (See, e.g., patent app. p. 3, 
lines 9-23). 

It is recognized in the present invention that the above-described problem can be 
addressed by providing an excimer or molecular fluorine laser resonator having wavefront 
compensation, such as by using an adjustable wavefront curvature correction device between the 
resonator mirrors, before the line-narrowing grating (or other dispersive element such as a prism 
or an interferometric device), so that the incoming beam wavefront substantially matches the 
surface of the grating when the wavefront is incident thereon (See, e.g., patent app. p. 3, 
lines 24-29). 

In a number of embodiments, it was recognized that a bi-directional resonator 
arrangement for regulating and/or controlling the spectral bandwidth of an excimer or molecular 
fluorine laser system could utilize an output coupler as a first of a pair of resonator reflectors, 
and a dispersion element as a second of the pair of resonator reflectors. (See, e.g., patent 
app. p. 7 line 13-page 8, line 9). In order to control the bandwidth of the beam in the resonator, a 
folding or "deformable" mirror 4 can be positioned between the pair of resonator reflectors to 
provide wavefront compensation by adjusting the surface contour of the folding mirror to be 
more or less concave , for example. Placing the wavefront compensation between the resonator 
mirrors can improve the line-narrowing of the grating . The adjustable surface contour can be 
any of a number of appropriate shapes, such as cylindrical, spherical, aspherical, or toriqual 
surface contours. As such, the mirror preferably has an adjustable radius of curvature. The 
mirror also may have a convex or concave dome shape. The adjustability can be such that the 
surface contour of the folding mirror can be adjusted until the bandwidth is minimized . (See, 
e.g., patent app. p.8, lines 10-24). 

In order to adjust the surface contour of the deformable mirror, a number of deforming 
devices can be used including those described in the present application. For example, a folding 
mirror can have an adjustable reflecting surface contour that includes one or more endplates 
coupled with and/or bonded to the folding mirror. An adjustable spindle or piezo transducer can 
be used along with a spring and a plate or wall to change the surface contour/concavity of the 
deformable folding mirror. (See, e.g., patent app. p.8, lines 22-31). When used with a bandwidth 
detector and processor in a feedback loop, the bandwidth can be actively controlled during laser 
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operation by continually and/or periodically adjusting the surface contour of the deformable 
mirror. (See, e.g., patent app. p.l 1, line 18-p. 12, line 2). 

A driving element can be used to adjust the surface contour of the mirror. For example, a 
piezo transducer can be connected to the back of the mirror. The piezo can apply pressure to the 
center of the back of the mirror in an amount that depends on the electromagnetic energy 
supplied to the piezo by a control unit. Alternatively, multiple piezos can be disposed around the 
periphery of the back of the mirror. This control unit can receive bandwidth and other 
information, such as from a spectrometer and through a processor in a feedback arrangement. 
The control unit can control the piezo, spindle, or other surface contour adjusting device based 
on the bandwidth and/or linewidth information received from the spectrometer or processor. 
(See, e.g., patent app. p. 12, lines 3-22). 

ISSUES 

One issue on appeal is whether claims 1-2, 5-17, 20-36, and 39-47 are unpatentable under 
35 USC §102(e) as being anticipated by Algots, et al (U.S. Patent No. 6,192,064). 

Another issue on appeal is whether claims 3-4, 18-19, 37-38, and 43-44 are unpatentable 
under 35 USC § 103(a) over Algots. 

GROUPING OF THE CLAIMS 
The claims can be considered generally in the following six groups, although patentable 
distinctions may exist within each individual group: 

(1) The first group of claims includes claims 7-12, 13-16, and 23-24. These claims relate 
to a laser system including a third reflecting surface disposed between the pair of resonator 
reflectors , wherein the third surface is deformable such that a surface contour of the third 
reflecting surface can be adjusted to control the bandwidth of the laser beam. 

(2) The second group of claims includes claims 27-32. These claims differ from group 1 
in that the deformable third reflecting surface disposed between the pair of resonator reflectors is 
specified to have an adjustable surface contour for matching the wavefront of the beam to reduce 
the bandwidth. 

(3) The third group of claims includes claims 1-6 and 17-22. These claims differ from 
group 1 in that the laser system includes a detector for detecting the bandwidth of the laser beam 
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and a processor for receiving a signal indicative of the bandwidth and controlling a surface 
contour of the deformable third reflecting surface to control the bandwidth in a feedback 
arrangement. 

(4) The fourth group of claims includes claims 25-26. These claims differ from group 1 
in that these claims recite a method of adjusting the bandwidth of a laser system including the 
steps of measuring a bandwidth of the laser beam and adjusting a surface contour of said 
deformable third reflecting surface for adjusting the bandwidth of the laser beam. 

(5) The fifth group of claims includes claims 33-41 . These claims differ from group 1 in 
that the reflecting surface disposed between the resonator reflectors is a bi-directional bandwidth 
controlled folding mirror assembly , wherein an adjustment spindle of the mirror assembly can be 
used to increase and decrease a concavity of a surface contour of the folding mirror . 

(6) The sixth group of claims includes claims 42-47. These claims differ from group 1 in 
that the reflecting surface disposed between the resonator reflectors is a bi-directional bandwidth 
controlled folding mirror assembly , wherein a piezo transducer of the mirror assembly can be 
used to increase and decrease a concavity of a surface contour of the folding mirror . 

ATTACHMENTS 

Attached herewith please find an Appendix containing the claims involved in the present 

appeal 

ARGUMENT 

(1) Anticipation rejection of Claims under the Algots reference : 

Claims 1 - 2, 5-17, 20-36, and 39-47 stand rejected under 35 U.S.C. §102(e) as being 
anticipated by Algots. 

In rejecting the claims under Algots, the Final Office Action recites a number of elements 
which are purportedly disclosed in the teaching of Algots. In order to focus the discussion and 
analysis herein, only specific elements of the pending claims and the teaching of Algots will be 
considered in detail; although it should be noted that this is not in fact a concession that all of the 
other elements recited in the claims are found in Algots. 

In connection with the rejection under the Algots, the Final Office Action on p. 3 states 
that Algots discloses: 
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a deformable third reflecting surface disposed between the pair of resonator 
reflecting surfaces; 

a detector for detecting the bandwidth of the laser beam; and 

a processor for receiving a signal indicative of said bandwidth from said detector and 
controlling a surface contour of said deformable third reflecting surface to control said 
bandwidth in a feedback arrangement. 

{emphasis and formatting added). Portions of the above language from the Final Office Action 
have been highlighted to identify areas where there does not appear to be support for rejecting 
the pending claims. 

Algots is directed to a system for fine laser control, wherein pulse energy is controlled by 
controlling the discharge voltage, wavelength is controlled by "very fine and rapid positioninR of 
an Rmax mirror ," and bandwidth is controlled "by adjusting the curvature of a grating " (See e.g., 
Abstract; col. 2, lines 23-33). As described in Algots, it appears that the tiltable tuning mirror 
element is used for "fine wavelength control," and is not used to control bandwidth . Instead, the 
resonator grating is used to adjust bandwidth. 

Algots discloses using an output coupler (4) as a first resonator mirror, and an adjustable 
grating (16) as a second resonator mirror , for forming a laser beam therebetween. The second 
resonator mirror, or grating, can be adjusted to "control bandwidth of the output beam" (col. 1, 
lines 27-62). Algots also utilizes an Rmax mirror (14), or tuning mirror, between the resonator 
mirrors, whose tilt "determines the vertical angle of light reflecting in the resonance cavity," and 
whereby " wavelength selection is provided with stepper motor (15) setting the pivotal horizontal 
motion of tuning mirror (14)" (col. 4, lines 36-52). Ste pper motor (15) can "pivot mirror (14) so 
that the wavelength is either increased or decreased to maintain the wavelength " at the desired 
wavelength (col. 6, line 65-col. 7, line 3). Algots uses the mirror to control wavelength , as the 
rapidly- adjustable mirror can easily be used to compensate for wavelength "chirp" as discussed 
elsewhere herein. As can be seen, Algots discloses using a separate adjustable grating as a 
bandwidth control , as well as a resonator mirror. A disadvantage to such a configuration is that 
it presently is relatively time consuming to adjust the curvature of a grating to control bandwidth. 

The prior art device described with respect to Figure 1 includes a computer controller that 
"adjusts the pivot position of the tuning mirror (14) using stepper motor 1 5 in order to control the 
nominal wavelength of the beam to within desired limits" (See e.g., col. 2, lines 6-9). In the 
embodiments of Figures 2-9, an Rmax tilt stepper motor (34) is used to tilt the tuning mirror (14) 
(See, e.g., Figs 2, 6(a)-6(d), and 9; col. 4, lines 36-52). The tuning mirror is tilted simply to 
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determine "the vertical angle of light reflecting in the resonance cavity" to provide "wavelength 
selection" with the tuning mirror (See, e.g., col. 2, lines 26-30; col. 3, line 18-col. 4, line 52; 
col. 4, lines 38-52). Algols teaches that a computer controller can be used to receive wavelength 
measurements from a wavelength monitor and use that information to "adjust stepper motor (15) 
to pivot mirror (14) so that the wavelength is either increased or decreased to maintain the 
wavelength " (See, e.g., col. 6, line 65-col. 7, line 3). For finer wavelength control, a stepper 
motor can be used to pivot a mirror mechanism which includes "a piezo-electric actuator (14B) 
configured to pivot turning mirror 14C with one degree of rotary motion" in accordance with 
another embodiment (See, e.g., col. 7, lines 8-15). This fine control over wavelength using the 
tuning mirror can be used "to compensate for distortions in the wavelength" or "wavelength 
chirp" due to thermal and other effects" (See, e.g., col. 8, lines 32-63). 

Algots describes a segmented tuning mirror having five individual discontinuous planar 
mirror segments , wherein each planar segment has an associated tilt control used to tilt each 
mirror segment in a particular direction in order to direct the beam (See e.g., col. 9, lines 1-13). 
This tilting mirror is positioned between the ends of the resonator. When these mirror segments 
are aligned in a plane, the segments form a planar mirror. When the segments are each tilted in 
the same direction, but at an angle relative to the plane of the pivot points, the segments do not 
form a surface contour at all, but instead form a discontinuous set of planar surfaces . As such, 
these mirror segments cannot be used to form a surface contour . Even if the mirror segments are 
each tilted at different angles, of which there is no teaching or suggestion in Algots, the segments 
still would form a discontinuous set of planar segments. Further, as discussed in more; detail 
below, these planar mirrors are used to adjust the wavelength, not the bandwidth . 

Each of these mirror segments can be pointed at the " required angle " by an individual 
piezo-electric driver in order to obtain the proper reflection angle for each portion of the laser 
beam. (See, e.g., col. 9, lines 1-13). The advantage to using a segmented mirror instead of a 
single mirror to obtain the proper reflection angle is that "individual segmented mirrors are much 
lighter" and "much faster control [is] possible" than in the embodiments of Figures 9 and 11, 
such that the wavelength can be maintained with more precision (See, e.g., col. 7, lines 8-29; 
col. 8, line 31-col. 9, line 13). The ability to quickly and precisely control wavelength can 
minimize the effects of "chirp." (See, e.g., col. 8, lines 33-63) 
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Algots does not disclose, teach, or suggest that the tuning mirror of Algots can be used to 
control the bandwidth of the laser system. In fact, Algots uses a separate deformable grating (16) 
to control bandwidth (See, e.g., col. 3, line 19-col. 4, line 28). This grating is not disposed 
between the ends of the resonator, but instead forms an end of the resonator cavity. If the tuning 
mirror of Algots were able to control bandwidth in addition to wavelength, there would be no 
reason to include the control mechanism for the grating , which likely increases design 
complexity, cost, and maintenance. Further, the process of controlling and adjusting the shape of 
a grating would appear to be relatively slow, and would not allow for real-time adjustment of the 
bandwidth with the accuracy and precision of embodiments of the present invention, such that if 
the rapid tuning mirror of Algots could be used to control bandwidth, it would actually be a 
disadvantage to use the adjustable grating of Algots. Since Algots does in fact use the separate 
resonator grating to control the bandwidth, it follows that the rapid tuning mirror of Algots 
cannot be used to control bandwidth , or, in the alternative, that it was at least not obvious to do 
so, or obvious that the tuning mirror could be used to control bandwidth with any likelihood of 
success. 

Further, there is no teaching or suggestion of how the tuning mirror of Algots, whether a 
plane or segmented planar mirror, could be used to control the bandwidth of the system. A plane 
mirror or plane mirror segment only can adjust the direction of the beam incident on that mirror 
or segment. If the mirror is simply segmented, the pivot points of the mirrors would still lie in a 
single plane, and there is no teaching or suggestion of how these plates then could be used to 
compensate for an irregular laser beam wavefront in order to control the bandwidth of the beam. 

It is respectfully submitted that the Algots reference clearly does not disclose controlling 
a surface contour of a reflecting mirror positioned between the resonator mirrors in order to 
control the bandwidth of the laser beam. Further, it is respectfully submitted that Algots does not 
appear to contain any suggestion that the bandwidth can be controlled by a deformable mirror. 
Instead, Algots teaches a system that controls the bandwidth using a separate, adjustable grating 
element and does not use the tuning mirror for anything other than wavelength tuning . 

Applicants respectfully disagree with some of the conclusions in the Final Office Action 
of May 6, 2004. For example, on page 3, the Final Office Action states that Algots discloses 
"controlling a surface contour of aid deformable third reflecting surface to control said 
bandwidth in a feedback arrangement" (See, e.g., col. 4, line 64-68 and col. 5, line 1-11). It is 
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respectfully submitted that the language cited by the Examiner discusses beam parameters, but 
does not in fact disclose anything about controlling a surface contour of a deformable third 
reflecting surface in order to control bandwidth in a feedback arrangement. In fact, as discussed 
above Algots discloses using a resonator grating to control bandwidth and uses the tunable mirror 
to control wavelength. Similarly, at the bottom of page 7/top of page 8 the Final Office Action 
states "Algots does have a controllable surface contour capable of controlling the bandwidth of 
the laser beam (See, e.g., col. 2, line 21 -39)." It is respectfully submitted that the language cited 
by the Examiner instead explicitly states that it is the wavelength that "is controlled by very fine 
and rapid positioning of an Rmax mirror" and the bandwidth is instead controlled "by adjusting 
the curvature of a grating " (See e.g., col. 2, lines 25-30). 

Each of the independent claims of the present application recites some element(s) related 
to controlling the bandwidth of the laser system by controlling a surface contour of a deformable 
reflecting mirror positioned between the resonator mirrors . For ease of reference, excerpts of 
each of the independent claims relating to controlling the bandwidth of the laser system by 
controlling a surface contour of a deformable reflecting mirror are shown below, and it is 
respectfully submitted that this utilization clearly does not appear to be disclosed, taught, or 
suggested in Algots. 

Group 1 

The claims in group 1 require a deformable third reflecting surface disposed between the 
pair of resonator reflector surfaces , where the deformable third reflecting surface has a surface 
contour that can be adjusted to control the bandwidth of the laser beam . 

Claim 7 recites in part: "a third reflecting surface disposed between the pair of resonator 
reflector surfaces, the third reflecting surface being deformable such that a surface contour of the 
third reflecting surface can be adjusted to control the bandwidth of the laser beam ." 

Claim 13 recites in part: " a third reflecting surface disposed between the pair of resonator 
reflecting surfaces and having a surface contour which is deformable in order to control the 
bandwidth of the laser beam. " 

Claim 23 recites in part: " a third reflecting surface disposed between the pair of resonator 
reflecting surfaces and having a surface contour that can be modified to control the bandwidth of 
the laser beam." 
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Group 2 

The claims in group 2 require the deformable third reflecting surface to have a surface 
contour that is adjustable to match the wavefront of the laser beam , in order to reduce the 
bandwidth. The planar tuning mirror of Algols cannot be adjusted to match the wavefront of the 
laser beam, and there is no disclosure, teaching, or suggestion that a discontinuous array of 
planar tuning mirror segments, particularly those constrained to have pivot points lying in the 
same plane, can be manipulated to match the wavefront of the laser beam. 

Claim 27 recites in part: " a deformable third reflecting surface disposed between the pair 
of resonator reflectors having an adjustable surface contour for matching the wavefront of the 
beam to reduce the bandwidth narrowed/selected by the line-narrowing/selection unit." 

Group 3 

The claims in group 3 include a processor for use in controlling the surface contour of the 
third reflecting surface in order to control the bandwidth. As discussed above, the third 
reflecting surface in Algols is not used to control bandwidth, and it is not suggested that the 
reflecting surface can be used to control bandwidth. Further, the third reflecting surface in 
Algols does not have a deformable surface contour, but instead utilizes a planar mirror or a 
discontinuous array of planar mirror segments. Algols does not disclose a processor for 
controlling a surface contour of said deformable third reflecting surface to control said 
bandwidth. Since Algols does not disclose any of these limitations, it follows that Algols does not 
teach or suggest that the "computer controller" (e.g., col. 4, line 64-col. 5, line 20) or any other 
processing means of Algols can be used to control bandwidth by controlling a surface contour of 
the deformable third reflecting surface. 

Claim 1 recites in part: "a deformable third reflecting surface disposed between the pair 
of resonator reflecting surfaces" and "a processor" for " controlling a surface contour of said 
deformable third reflecting surface to control said bandwidth in a feedback arrangement." 

Claim 17 recites in part: "a third reflecting surface disposed between the pair of resonator 
reflecting surfaces and having a surface contour which is deformable" and "a processor" for 
" controlling a surface contour of said deformable third reflecting surface in a feedback 
arrangement in order to control at least the bandwidth of the laser beam ." 
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Group 4 

The claims in group 4 are method claims, which include the limitation to adjusting a 
surface contour of the deformable third reflecting surface in order to adjust the bandwidth of the 
laser beam. As discussed above, the third reflecting surface in Algots is not used to control 
bandwidth , and it is not suggested that the reflecting surface can be used to control bandwidth. 
Further, the third reflecting surface in Algots does not have a deformable surface contour , but 
instead utilizes a planar mirror or a discontinuous array of planar mirror segments. 

Claim 25 recites in part: "a deformable third reflecting surface disposed between the pair 
of resonator reflectors" and " adjusting a surface contour of said deformable third reflecting 
surface for adjusting the bandwidth of the laser beam based on the measured bandwidth." 

Group 5 

The claims in group 5 recite structure of a folding mirror assembly that is not found in 
Algots, particularly an adjustment spindle that can be used to increase and/or decrease the 
concavity of a surface contour of the folding mirror for bi-directional bandwidth control. The 
nature of the Algots tuning mirror, which is either a plane mirror or a discontinuous array of 
planar segments confined to have their pivot points in a single plane, is such that the Algots 
tuning mirror cannot change concavity . 

Claim 33 recites in part: "a bi-directional bandwidth controlled folding mirror assembly 
disposed between the pair of resonator reflectors" including a "folding mirror", "a coupling plate 
coupling with the mirror," "an adjustment spindle penetrating through a cavity defined in the 
coupling plate," and "wherein screwing the adjustment spindle in a first direction increases a 
concavity of a surface contour of the folding mirror , and screwing the adjustment spindle in a 
second direction opposite to said first direction decreases the concavity of the surface contour of 
the folding mirror ." 
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Group 6 

The claims of group 6 recite structure of a folding mirror assembly that is not found in 
Algols, particularly a piezo transducer that can be used to increase and/or decrease the concavity 
of a surface contour of the folding mirror for bi-directional bandwidth control. The nature of the 
Algols tuning mirror, which is either a plane mirror or a discontinuous array of planar segments 
confined to have their pivot points in a single plane, is such that the Algols tuning mirror cannot 
change concavity . 

Claim 42 recites in part: "a bi-directional bandwidth controlled folding mirror assembly 
disposed between the pair of resonator reflectors" including a "folding mirror", "a, coupling plate 
coupling with the mirror," "a piezo transducer coupled with the coupling plate," and "wherein 
operating the piezo transducer in a first direction increases a concavity of a surface contour of the 
folding mirror , and operating the piezo transducer in a second direction opposite to said first 
direction decreases the concavity of the surface contour of the folding mirror ." 

Dependent claims 

Claims 2, 5-6, 8-12, 14-16, 20-22, 24, 26, 28-32, 34-36, 39-41, and 43-47 depend from 
the above-referenced independent claims. Although each of these dependent claims may recite 
additional limitations that are patentable over Algols, each of these dependent claims should not 
be anticipated by Algols as each of these claims depends from an independent claim that is not 
anticipated by Algols as discussed above. 

(2) Obviousness rejection of Claims under the Algots reference : 

Claims 3-4, 18-19, 37-38, and 43-44 stand rejected under 35 U.S.C. § 103(a) as being 
rendered obvious in light of Algols. 

In regard to claims 3-4, 18-19, 37-38, and 43-44, the Final Office Action states in part 

on p. 5: 

Algols discloses the claimed invention except for different the deformable third reflecting 
surface as cylindrical, spherical, convex, or concave mirror. It would have been obvious to one 
having ordinary skill in the art at the time the invention was made to different [sic] the deformable 
third reflecting surface, since it has been held to be within general skill of a worker in the art to 
select a known material on the basis of its suitability for the intended use as a matter of obvious 
design choice 
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{emphasis and formatting added). It is respectfully submitted that a review of Algots fails to 
support aspects of the above statement from the Final Office Action. Each of claims 3-4, 18-19, 
37-38, and 43-44 depend from one of the independent claims discussed above, which are not 
rendered obvious by Algots for reasons including those discussed above. In addition, however, 
Applicants respectfully submit that a third reflecting surface being a "cylindrical, spherical, 
convex, or concave mirror" would in fact not be an "obvious design choice" as stated in the Final 
Office Action, as none of these options would be suitable "for the intended use" in Algots . As 
discussed above, the tiltable tuning mirror of Algots is used for "fine wavelength control" (See, 
e.g., Abstract; col. 2, lines 23-33) by adjusting "the pivot position of the tuning mirror (14) using 
stepper motor 1 5 in order to control the nominal wavelength of the beam to within desired 
limits" (See, e.g., col. 2, lines 6-9; Figs. 6(a)-6(d), and 9; col. 4, lines 36-52). The tuning mirror 
is tilted simply to determine "the vertical angle of light reflecting in the resonance cavity " to 
provide "wavelength selection" with the tuning mirror (See, e.g., col. 2, lines 26-30; col. 3, 
line 1 8-col. 4, line 52; col. 4, lines 38-52). The planar mirror of Algots, or each of the 
discontinuous planar mirror segments, needs to be pointed at the " required angle " by an 
individual piezo-electric driver in order to obtain the proper reflection angle for each portion of 
the laser beam (See, e.g., col. 9, lines 1-13). Using a "cylindrical, spherical, convex, or concave 
mirror" would not be suitable for such use , as each portion of the beam hitting a different portion 
of the "cylindrical, spherical, convex, or concave mirror" would be reflected in a different 
direction, at a different angle, such that the majority of the beam would not have the proper 
reflection angle when hitting the grating, and therefore would not provide proper wavelength 
selection . Therefore, not only is there no teaching or suggestion that the tiltable tuning mirror of 
Algots could be a "cylindrical, spherical, convex, or concave mirror" as stated in the Final Office 
Action on page 5, but such a mirror would not work for the intended use of wavelength selection 
in Algots . As such, the additional limitations of claims 3-4, 18-19, 37-38, and 43-44 should 
render these claims non-obvious in light of Algots. 
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CONCLUSION 

For the reasons set forth above, Applicant respectfully submits that the claims 1-47 are 
neither anticipated nor rendered obvious by the Algots reference, and a holding to that end by the 
Board is respectfully requested. 



Dated: August 3 , 2004 



Respectfully submitted, 
STALLMAN & ^POLLOCK LLP 
By: 



J^son E^ohr 



Reg. No. 48,163 
Attorneys for Applicant(s) 



Atty Docket No.: LMPY-15210 [289/U] 



10/035,351 




-1- 



PATENT 



Listing of Claims: 

1 . (Original) An excimer or molecular fluorine laser system, comprising: 

a discharge chamber filled with a gas mixture at least including molecular fluorine 
and a buffer gas; 

a plurality of electrodes within the discharge chamber connected to a discharge 
circuit for energizing the gas mixture; 

a resonator including a pair of resonator reflecting surfaces disposed on either side 
of the discharge chamber for generating a laser beam, said resonator further including a 
deformable third reflecting surface disposed between the pair of resonator reflecting 
surfaces; 

a line-narrowing/selection unit within the resonator for narrowing the bandwidth 

of the laser beam; 

a detector for detecting the bandwidth of the laser beam; and 

a processor for receiving a signal indicative of said bandwidth from said detector 

and controlling a surface contour of said deformable third reflecting surface to control 

said bandwidth in a feedback arrangement. 

2. (Original) The laser system of Claim 1, wherein said deformable third reflecting 
surface is a highly reflective mirror. 

3. (Original) The laser system of Claim 1 , wherein said deformable third reflecting 
surface is a cylindrical mirror. 

4. (Original) The laser system of Claim 1, wherein said deformable third reflecting 
surface is a spherical mirror. 

5. (Original) The laser system of Claim 1, wherein said line-narrowing/selection unit 
includes a beam expander and dispersive element, and wherein said deformable third reflecting 
surface is disposed between said beam expander and said dispersive element. 
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6. (Original) The laser system of Claim 1 , wherein said line-narrowing/selection unit 
includes a dispersive element, and wherein said deformable third reflecting surface is disposed 
just before said dispersive element. 

7. (Previously Presented) A line-narrowed excimer or molecular fluorine laser 
system, comprising: 

a discharge chamber filled with a gas mixture at least including molecular fluorine 
and a buffer gas; 

a plurality of electrodes within the discharge chamber connected to a discharge 
circuit for energizing the gas mixture; 

a resonator including a pair of resonator reflecting surfaces disposed on either side 
of the discharge chamber for generating a laser beam; and 

a third reflecting surface disposed between the pair of resonator reflector surfaces, 
the third reflecting surface being deformable such that a surface contour of the third 
reflecting surface can be adjusted to control the bandwidth of the laser beam. 

8. (Original) The laser system of Claim 7, further comprising deformation means for 
controllably adjusting the surface contour of said deformable third reflecting surface. 

9. (Previously Presented) The laser system of Claim 7, further comprising a line- 
narrowing/selection unit including a beam expander and dispersive element, and wherein said 
deformable third reflecting surface is disposed between said beam expander and said dispersive 
element. 

10. (Previously Presented) The laser system of Claim 7, further comprising a line- 
narrowing/selection unit including a dispersive element, and wherein said deformable third 
reflecting surface is disposed just before said dispersive element. 

1 1 . (Original) The laser system of Claim 7, further comprising a processor for 
automatically adjusting the bandwidth of said laser by sending a signal to adjust said surface 
contour. 
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12. (Original) The laser system of Claim 1 1 , further comprising a detector for 
detecting the bandwidth of the laser system and communicating bandwidth information to the 
processor which controls said bandwidth in a feedback arrangement. 

13. (Previously Presented) A line-narrowed excimer or molecular fluorine laser 
system, comprising: 

a discharge chamber filled with a gas mixture at least including molecular fluorine 
and a buffer gas; 

a plurality of electrodes within the discharge chamber connected to a discharge 
circuit for energizing the gas mixture; 

a resonator including a pair of resonator reflecting surfaces disposed on either side 
of the discharge chamber for generating a laser beam, said resonator further including a 
third reflecting surface disposed between the pair of resonator reflecting surfaces and 
having a surface contour which is deformable in order to control the bandwidth of the 
laser beam; 

a line-narrowing/selection unit within the resonator for narrowing the bandwidth 
of the laser beam; and 

a spectrometer for measuring the bandwidth of said laser beam. 

14. (Previously Presented) The laser system of Claim 1 3, further comprising a 
processor for receiving data from the spectrometer corresponding to a current bandwidth and for 
outputting a signal to adjust the surface contour of the deformable third reflecting surface 
corresponding to a desired bandwidth. 

15. (Original) The laser system of Claim 13, wherein said line-narrowing/selection 
unit includes a beam expander and dispersive element, and wherein said deformable third 
reflecting surface is disposed between said beam expander and said dispersive element. 
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16. (Original) The laser system of Claim 13, wherein said line-narrowing/selection 
unit includes a dispersive element, and wherein said deformable third reflecting surface is 
disposed just before said dispersive element. 

17. (Previously Presented) A line-narrowed excimer or molecular fluorine laser 
system, comprising: 

a discharge chamber filled with a gas mixture at least including molecular fluorine 
and a buffer gas; 

a plurality of electrodes within the discharge chamber connected to a discharge 
circuit for energizing the gas mixture; 

a resonator including a pair of resonator reflecting surfaces disposed on either side 
of the discharge chamber for generating a laser beam, said resonator further including a 
third reflecting surface disposed between the pair of resonator reflecting surfaces and 
having a surface contour which is deformable; 

a line-narrowing/selection unit within the resonator for narrowing the bandwidth 
of the laser beam; and 

a detector for detecting at least one parameter of the laser system including the 
bandwidth of the laser beam; and 

a processor for receiving a signal indicative of said at least one laser system 
parameter from said detector and controlling a surface contour of said deformable third 
reflecting surface in a feedback arrangement in order to control at least the bandwidth of 
the laser beam., 

18. (Original) The laser system of Claim 17, wherein said deformable third reflecting 
surface is a cylindrical mirror. 

19. (Original) The laser system of Claim 17, wherein said deformable third reflecting 
surface includes a curvature in two orthogonal cross-sectional beam axis directions. 

20. (Previously Presented) The laser system of Claim 17, wherein said laser system 
parameter is laser beam linewidth. 
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21 . (Original) The laser system of Claim 17, wherein said line-narro wing/selection 
unit includes a beam expander and dispersive element, and wherein said deformable third 
reflecting surface is disposed between said beam expander and said dispersive element. 

22. (Original) The laser system of Claim 17, wherein said line-narrowing/selection 
unit includes a dispersive element, and wherein said deformable third reflecting surface is 
disposed just before said dispersive element. 

23. (Previously Presented) A line-narrowed excimer or molecular fluorine laser 
system, comprising: 

a discharge chamber filled with a gas mixture at least including molecular fluorine 
and a buffer gas; 

a plurality of electrodes within the discharge chamber connected to a discharge 
circuit for energizing the gas mixture; 

a resonator including a pair of resonator reflecting surfaces disposed on either side 
of the discharge chamber for generating a laser beam, said resonator further including a 
third reflecting surface disposed between the pair of resonator reflecting surfaces and 
having a surface contour that can be modified to control the bandwidth of the laser beam; 

a line-narrowing/selection unit within the resonator for narrowing the bandwidth 
of the laser beam, and 

wherein said line-narrowing/selection unit includes a dispersive element, and 
wherein said deformable third reflecting surface is disposed just before said dispersive 
element. 

24. (Original) The laser system of Claim 23, wherein said line-narrowing/selection 
unit further includes a beam expander, and wherein said deformable third reflecting surface is 
disposed between said beam expander and said dispersive element. 

25. (Previously Presented) A method of adjusting the bandwidth of a line-narrowed 
excimer or molecular fluorine laser including a discharge chamber having a gas mixture and a 
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plurality of electrodes therein within a resonator for generating a laser beam, the resonator 
including a pair of resonator reflectors disposed on either side of the discharge chamber for 
generating a laser beam and a deformable third reflecting surface disposed between the pair of 
resonator reflectors, comprising the operations: 

applying electrical pulses to the plurality of electrodes within said discharge 
chamber for energizing the gas mixture therein; 

measuring a bandwidth of the laser beam; and 

adjusting a surface contour of said deformable third reflecting surface for 
adjusting the bandwidth of the laser beam based on the measured bandwidth. 

26. (Original) The method of Claim 25, further comprising the operations 
transmitting a signal to a processor corresponding to the measured bandwidth, and transmitting 
another signal to the deformable third reflecting surface corresponding to a selected surface 
contour adjustment. 

27. (Previously Presented) An excimer or molecular fluorine laser, comprising: 
a discharge chamber filled with a gas mixture; 

a plurality of electrodes in the discharge chamber connected to a pulse power 
circuit for energizing the gas mixture; and 

a resonator for generating a laser beam, including one or more line- 
narrowing/selection optics, a pair of resonator reflectors and a deformable third reflecting 
surface disposed between the pair of resonator reflectors having an adjustable surface 
contour for matching the wavefront of the beam to reduce the bandwidth 
narrowed/selected by the line-narrowing/selection unit. 

28. (Original) The laser of Claim 27, wherein the one or more line- 
narrowing/selection optics include a dispersive element, and wherein the deformable third 
reflecting surface is disposed just before the dispersive element. 
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29. (Original) The laser of Claim 28, wherein the one or more line- 
narrowing/selection optics include a beam expander, and wherein the deformable third reflecting 
surface is disposed between the beam expander and the dispersive element. 

30. (Original) The laser of Claim 29, wherein the dispersive element is a grating 
serving as one of said pair of resonator reflectors. 

3 1 . (Original) The laser of claim 28, the resonator further comprising an 
interferometric device. 

32. (Original) The laser of claim 27, wherein the adjustable surface contour of the 
deformable third reflecting surface is automatically feedback controlled using a processor and a 
detector for monitoring a spectral parameter of the laser beam. 

33. (Previously Presented) A resonator for an excimer or molecular fluorine laser 
system, comprising: 

a discharge chamber for filling with a gas mixture; 

a plurality of electrodes within the discharge chamber for connecting to a 
discharge circuit for energizing the gas mixture; 

a pair of resonator reflectors for generating a laser beam; and 

a bi-directional bandwidth controlled folding mirror assembly disposed between 
the pair of resonator reflectors, the mirror assembly including: 
a folding mirror; 

a coupling plate coupling with the mirror; 

an adjustment spindle penetrating through a cavity defined in the coupling 
plate, and 

wherein screwing the adjustment spindle in a first direction increases a 
concavity of a surface contour of the folding mirror, and screwing the adjustment 
spindle in a second direction opposite to said first direction decreases the 
concavity of the surface contour of the folding mirror. 
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34. (Original) The resonator of Claim 33, further comprising at least one spring 
disposed between a portion of said coupling plate and a head of said adjustment spindle. 

35. (Original) The resonator of Claim 33, further comprising a movable nut on the 
adjustment spindle. 

36. (Original) The resonator of Claim 33, further comprising a motor for motorizing 
the adjustment spindle. 

37. (Original) The resonator of Claim 33, wherein the surface contour of the folding 
mirror is convex. 

38. (Original) The resonator of Claim 33, wherein the surface contour of the folding 
mirror is concave. 

39. (Original) The resonator of Claim 33, further comprising a line 
narrowing/selection unit including at least one optical element having an adjustable orientation 
for tuning a wavelength of the laser beam, and wherein said adjusting of said surface contour of 
said folding mirror adjusts the bandwidth of the laser beam. 

40. (Original) The resonator of Claim 39, wherein the line narrowing/selection unit 
includes a beam expander and a dispersive element, and wherein the folding mirror is disposed 
between the beam expander and the dispersive element. 

41 . (Original) The resonator of Claim 33, wherein the bi-directional bandwidth 
controlled folding mirror assembly is configured such that the surface contour of the folding 
mirror is adjustable based on signals received from a detector for monitoring the bandwidth of 
the laser beam. 

42. (Previously Presented) A resonator for an excimer or molecular fluorine laser 
system, comprising: 
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a discharge chamber for filling with a gas mixture; 

a plurality of electrodes within the discharge chamber for connecting to a 
discharge circuit for energizing the gas mixture; 

a pair of resonator reflectors for generating a laser beam; and 

a bi-directional bandwidth controlled folding mirror assembly disposed between 
the pair of resonator reflectors, the mirror assembly including: 
a folding mirror; 

a coupling plate coupling with the mirror; 
a piezo transducer coupled with the coupling plate, and 
wherein operating the piezo transducer in a first direction increases a 
concavity of the folding mirror, and operating the piezo transducer in a second 
direction opposite to said first direction decreases a concavity of the folding 
mirror. 

43. (Original) The assembly of Claim 42, wherein the folding mirror is convex. 

44. (Original) The assembly of Claim 42, wherein the folding mirror is concave. 

45. (Original) The resonator of Claim 42, further comprising a line 
narrowing/selection unit including at least one optical element having an adjustable orientation 
for tuning a wavelength of the laser beam, and wherein said adjusting of said surface contour of 
said folding mirror adjusts the bandwidth of the laser beam. 

46. (Original) The resonator of Claim 42, wherein the line narrowing/selection unit 
includes a beam expander and a dispersive element, and wherein the folding mirror is disposed 
between the beam expander and the dispersive element. 

47. (Original) The resonator of Claim 42, wherein the bi-directional bandwidth 
controlled folding mirror assembly is configured such that the surface contour of the folding 
mirror is adjustable based on signals received from a detector for monitoring the bandwidth of 
the laser beam. 
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